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Spirocyclic structure is important in structure-activity relationship studies in the development area 
of medicine and agricultural chemicals, because it is frequently seen in biologically active natural 
products. Therefore, the development of new synthetic method of diverse spirocyclic compounds 
allowing functionalization is required in synthesis of natural products and their analogues. For a 
long time, Kita and co-workers in our laboratory has developed the synthetic methods of 
spirodienones by the oxidation of phenol oxygens at the para positions to activate the aromatic rings 
and revealed the utilities in their applications to the total synthesis of unique bioactive natural 
products.  
The author has now developed a new constructive method of functionalized spirocycles by means 
of new spirocyclization based on alkyne activation. Similar methods using halonium cation have the 
limitation that the introducing groups are mainly halogen species, and asymmetric synthesis of 
spirocycles has never succeeded in the method. By utilizing hypervarent iodine species this time 
instead of halonium cation, the author expected the possibility of comprehensive introduction of 
various nucleophiles at hypervalent iodine functionalities of spirocycles as well as asymmetric 
construction of spiro carbons by reagent modification. That is, the author tried to realize a 
comprehensive spirocylization method introducing various functionalities by utilizing 
structurally-modified hypervalent iodine reagent as an organocatalyst. The key results are as 
follows; 
1) After generation of trivarent iodine species in situ from monovalent iodine compound, they were 
reacted with anisole alkynes to give iodonium salts to which azide nucleophiles were added in 
one-pot. As a result, the author succeeded in synthesizing azide functionalized spirocyclic 
compounds.  
2) On the study of the intermediate in this reaction, the author has revealed that utilization of 
bis(iodoarene) compounds gave unique stabilized iodonium salts. Based on this knowledge, the 
reaction was extended to a functional group-comprehensive synthesis of spirocyclic compounds.  
3) The author examined asymmetric construction of spirocycles focusing on the dearomatized ortho 
spirocyclic structure as the backbone of bioactive natural products. Using spirobiindane-based chiral 
iodine compound as an organocatalyst, the author has realized the C-C bond forming asymmetric 
induction at the ortho position of the phenol oxygen. In addition, this reaction gave the chiral 
dearomatized ortho spiro analogues by the installation of nitrogen, halogen and sulfur nucleophiles 
utilizing cyclic iodonium salts as a common intermediate. 
